This study investigated the medical coping styles of female patients treated with in vitro fertilization and embryonic transfer (IVF-ET), and analyzed the effects of alexithymia and social support on their choice of coping style.
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Introduction
In vitro fertilization and embryonic transfer (IVF-ET) technology, one of the most significant scientific advances of the 20th century, is a major breakthrough in the field of assisted reproductive technology and a sign of hope for fertility among infertile women. However, due to the invasive nature of the procedure and uncertain outcome, patients can experience severe psychological stress [1] . Studies have shown that [2] the level of psychological stress is related to pregnancy outcomes of the infertility treatment, and that excessive stress is not conducive to pregnancy. Coping involves a variety of strategies and methods for dealing with threatening stressors and for alleviating or eliminating stress [3] . The choice of coping strategy determines whether patients in treatment of infertility adopt a positive or negative attitude to face infertility and comply with treatment, which ultimately affects the future course of treatment and even the success of the IVF-ET treatment [4, 5] . Although several studies have found a correlation between medical coping style and multiple psychological and emotional characteristics in female patients treated with IVF-ET [6] , there are few studies on the factors influencing the choice of medical coping styles.
Social support has been reported to improve a variety of negative emotions and mental states, and help individuals with chronic conditions adapt psychologically and behaviorally [7] . Multiple studies have shown that depression and anxiety are common among infertile women [8] . Depression and anxiety are often accompanied by alexithymia [9] , which is difficult to distinguish from personality traits or emotions. This study aimed to examine the medical coping style of patients undergoing IVF-ET treatment and analyze the influence of alexithymia and social support on their selection of medical coping styles to provide evidencebased recommendations for how to help patients adopt effective strategies to cope with medical issues and to improve their compliance with treatment.
Materials and methods

Ethics statement
The Ethics Committee of the obstetrics and gynecology hospital affiliated with Zhejiang University approved this study(Ethics approval number:20180067). All the study participants signed the informed forms before filling in the questionnaire, which ensured that the respondents voluntarily participated in the survey with full knowledge. All the questionnaires were completed in anonymously. income, length of marriage, cause of infertility, and birth history (number of children) of the infertile patients.
The Medical Coping Modes Questionnaire, developed by Feifel et al., [10] is one of the few scales designed to assess coping styles of patients' who are experiencing medical events.Qianjin Jiang [11] adapted and standardized the Chinese version with consideration of China's cultural characteristics. The scale consists of 20 items that measure three dimensions (coping modes). Each item is scored on a 4-point scale ranging from 1 to 4. The three dimensions are confrontation, avoidance, and acceptance-resignation. A higher the cumulative score on each dimension indicates a greater likelihood that the respondent will use the corresponding coping mode.
The Toronto Alexithymia Scale was developed by Taylor et al . [12] , and adapted for use with Chinese samples by Yonggui Yuan [13] . The scale is divided into three dimensions: difficulty identifying feelings (DIF), difficulty describing feelings (DDF), and externally oriented thinking (EOT). The scale yields dimension scores and a total score.
The Social Support Rating Scale was developed in China by Shuiyuan Xiao [14] , and is widely used in studies on social support conducted in China. The scale has 10 items that measure three dimensions: objective support, subjective support, and utilization of support. The ratings of the items are summed for a total score of social support, with a higher score indicating better social support.
Study procedures
Before the investigation was officially launched, training was conducted for the investigators who distributed the questionnaires, which contained an explanation of the study's objectives. The patients signed the informed consent form at the same time the questionnaire was distributed to ensure their participation was voluntary and anonymous, and that their consent was given with their full knowledge of the study. Patients returned their questionnaires immediately after they completed them.
Statistical analysis
The data were analyzed using SPSS 22 (IBM Corp., Armonk, NY). The descriptive data collected in the general questionnaire are summarized as frequencies and percentages. The total score for each scale and the scores on all of their dimensions are expressed as mean ± standard deviation. General demographic differences in medical coping modes were analyzed using the independent-samples t-test or one-way analysis of variance (ANOVA). Pearson's correlations were used to analyze the relationships between alexithymia, social support, and medical coping modes. General demographic data, alexithymia, and the impact of social support on medical coping modes were analyzed using linear regression.
Results
In this study, 320 questionnaires were distributed, 304 were returned and 19 invalid questionnaires were eliminated; 285 valid questionnaires were analyzed, with a return rate of 89.06%. Table 1 presents participants' demographic data, clinical history, and treatment for infertility.
Medical coping modes of patients treated with IVF-ET and normal controls
The use of avoidance as a coping mode was significantly higher among the patients treated with IVF-ET than the normal controls [11] . The use of acceptance-resignation was lower in the patients than the normal controls, but the difference was marginal, as shown in Table 2 . 
Medical coping modes and characteristics of patients treated with IVF-ET
The univariate analysis of the medical coping modes and demographic and clinical characteristics of patients treated with IVF-ET showed that length of the marriage, birth history, length of infertility treatment, and type of infertility of the patients who used acceptance-resignation as a coping mode were significantly different from that of other patients ( Table 3 ). Table 4 shows the correlations of medical coping modes with the alexithymia total and dimension scores of the patients treated with IVF-ET. The alexithymia total score had a significant positive correlation with acceptance-resignation, DIF had a significant positive correlation with avoidance and acceptance-resignation, and EOT had a significant negative correlation with confrontation. Table 5 shows the analysis of the correlations between social support and the coping modes of the patients treated with IVF-ET. Total social support and all three dimensions of social support had significant negative correlations with acceptance-resignation and significant positive correlations with avoidance. All measures except objective support also had positive significant positive correlations with confrontation.
Correlations of medical coping modes with alexithymia among patients treated with IVF-ET
Multivariate regression of medical coping modes on the demographic and clinical factors
The statistically significant variables identified in the univariate analysis (length of marriage, birth history, length of infertility treatment, and infertility type), were the independent variables in the regression analysis and acceptance-resignation was the dependent variable ( Table 6 ). The results showed that length of infertility treatment significantly predicted the use of acceptance-resignation as a coping mode by the patients treated with IVF-ET. 
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Multiple regression of medical coping modes on alexithymia and social support
The statistically significant variables identified in the correlation analysis (EOT, subjective support, and utilization of support) were the independent variables, and confrontation was the dependent variable for the regression analysis. Utilization of support significantly predicted the use of confrontation as a coping mode by patients treated with IVF-ET, as shown in Table 7 .
The statistically significant variables from the correlation analysis (DIF, objective support, subjective support, and utilization of support) were the independent variables and avoidance was the dependent variable for the multiple regression analysis. The analysis showed that DIF, objective support, and the utilization of support significantly predicted the use of the avoidance as a coping mode by the patients treated with IVF-ET ( Table 8 ).
The statistically significant variables from the correlation analysis (total scores for alexithymia, DIF, social support, objective support, subjective support, and utilization of support) were the independent variables and acceptance-resignation was the dependent variable for the regression analysis. The results showed that DIF and subjective support significantly predicted the use of acceptance-resignation as a coping mode, as shown in Table 9 .
Discussion
This study investigated the medical coping styles of female patients treated with IVF-ET using a questionnaire survey, and found that their use of avoidance as a medical coping mode was significantly higher than that of normal controls, which is similar to the results of other studies [15, 16] . Although the participants selected for these studies were at different stages of treatment, none of them used confrontation as a coping mode during their treatment for infertility. Avoidance and acceptance with resignation are often viewed as negative coping modes [17] ; however, studies have suggested that [18] avoidance can be useful as a form of self-protection, which can reduce the likelihood of adverse reactions caused by stressful events over a short time. Therefore, female patients treated with IVF-ET might temporarily reduce negative psychological stress during their treatment for infertility by deliberately ignoring their negative moods and emotions as a way of diverting their attention. At the same time, patients who received IVF-ET treatment often undergo lengthy medical consultations and various examinations and procedures in the early stage of treatment, and their initial eagerness to have a child may have slowly decreased. Exorbitant costs, frequent round-trips to and from hospitals, taking various drugs orally and by injection, and fluctuations in hormone levels caused by the drugs can lead to physiological changes, and the accumulated pressure can become unbearable, forcing the patient to accept the reality of infertility.
Using confrontation as a coping method is a sign that a patient is taking a positive approach to disease [19] . Shi Xiao [20] found that improving social support could reduce patients' anxiety and depression, and increase the use of positive coping strategies. As suggested in this study, patients may actively seek help from others, use the support provided by others, and alleviate economic pressures, physiological adverse reactions, and negative emotions generated during IVF-ET treatment by envisaging the current diagnosis and treatment plan, and actively cooperating with the treatment.
Di Tella et al. [21] believe that in order to reduce the negative effects of adverse events, patients with a high level of DIF often adopt unusual coping strategies. Tominaga [22] has proposed that patients with high DIF scores on the Toronto Alexithymia Scale tend to use avoidance strategies. This study reached the same conclusion; DIF predicted patients' use of avoidance as a coping mode. The patients who received IVF treatment may not have recognized or distinguished between physical and emotional feelings, and simply ignored their inner thoughts deliberately, perhaps because they realized it was impossible for them to identify the source of their feelings with accuracy, and it was difficult for others to understand their needs. At the same time, if the patients treated with IVF-ET were eager to seek help from others and had sufficient support and help from outsiders, they could have diverted their attention through the support and help from others, and talk about their inner thoughts.
The longer the infertility treatment lasts, the greater the patient's tendency to use acceptance-resignation as a coping mode. IVF-ET treatment is the last resort for infertility treatment and most of the patients underwent ovulation induction, artificial insemination, and other procedures in the early stage, expending a considerable amount of energy and financial resources to complete the IVF-ET step. The initial eagerness to seek treatment actively may have been gone, and patients were more likely to consider the idea of accepting infertility as a reality. Smimi [23] believes that DIF is inversely related to general cognition, memory, and executive ability. This study also suggests that patients with difficulty recognizing emotions often adopted the ineffective attitude of acceptance-resignation when responding to IVF treatment. In contrast, when patients felt they had a strong supportive base and there were many people who cared about them and were willing to help, they were not likely to consider the idea of giving up treatment; instead, they believed that they would definitely conceive and give birth through hard work.
Conclusion
This study is the first to investigate alexithymia and social support as factors influencing the choice of medical coping modes by patients undergoing IVF-ET. The results provide new insights for helping these patients improve their compliance during treatment. Based on this study's results, the research team will actively explore effective psychological interventions, encourage patients to adopt effective coping methods, regain confidence, actively cooperate with treatment, and achieve satisfactory pregnancy outcomes. A limitation of this study is that the research was conducted only in the largest maternal and child healthcare hospital in Zhejiang Province, and the people who diagnose and treat infertility are mainly in Zhejiang and the surrounding area, so the conclusion of this study is only applicable to the IVF treatment of women in Zhejiang Province.
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